While studying the action of pathogenic bacteria on chick embryo tissues cultivated in vitro b y the method of Burrows) the author was impressed by the apparent stimulation of the cultures inoculated with Bacillus typhosus when the bacilli themselves failed to develop. To determine if this was an actual stimulation of growth or merely an accidental condition in the few cultures so far tested, heavy vaccines, or suspensions of killed organisms, were prepared and used for diluting the plasma for tissue cultures, thus allowing the use of many more bacilli per tissue culture than could be used with living organisms. In moderate numbers, up to many thousands per drop, typhoid bacilli will not develop in chicken plasma cultures, ~ but by increasing the number of bacilli to the hundred thousands a few will develop in 50 per cent plasma. In the vaccine cultures, however, suspensions containing one billion or more bacilli per cc. were employed.
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The author has previously reported" some preliminary results with Tables I and II , and in others only two, as in Table III . The first figure given represents the mean diameter of the culture expressed in terms of that of the original fragment, the second figure is determined from the scale on the fine adjustment of the microscope, each unit representing ten points in the distance between the clearest focal points of the top and bottom of the cultures, while the third figure is an arbitrary one based on the observer's judgment as to the compactness of the new cells at the mid-focal point.
From the results of many comparative measurements it would seem that as accurate determinations can be made by omitting the measurement of depth and considering only the extent of growth and density of cells as was done in Table III . These tables are given to show the method by which the results here reported were obtained, and they represent only a few of the cultures made. Table I shows results with vaccines of Bacillus typhosus and Micrococcus aureus, the temperatures at which the vaccines were prepared being stated in each case. All vaccines were from 24 hour agar slants. In Table  II Micrococcus aureus and two strains of Bacillus typhosus were employed: W-J an old laboratory strain of Wyatt-Johnson, and A1 a recently isolated strain from a clinical typhoid case. In this table vaccines killed at low temperatures were compared with others killed at 100 ° C. In Table IV , in addition to the organisms employed in Tables I and III , vaccines of Bacterium diphtheriticum were used.
As these were from fresh agar cultures they were of course free from toxin. Table IV gives a summary of all the results of these series, except a few cultures of nervous tissue (cerebral vesicles and cord) which 80s Heart tissue. 5 x 2 --10 " " 6 x 2 --12 Average 9.3 " " 3 x 2 --6
Plasma + 1,000 ° C. vaccine, B. coli verus.
Typhosus vaccine s t i m u l a t e s h e a r t a n d spleen tissue. Aureus " a t 60 ° C. depresses heart a n d spleen tissue. " " at 100 ° C. does n o t depress heart, a n d s t i m u l a t e s spleen tissue.
Coli verus "
at 100 ° C. stimulates h e a r t a n d spleen tissue. T h e totals are small in this series as o n l y two m e a s u r e m e n t s were considered.
showed no definite results. Accurate comparative determinations of the amount of growth would be difficult to make, however, with these tissues as their growth is very irregular and varied in character under perfectly normal conditions. The vaccines tabulated as old were kept in sealed glass tubes at room temperature for over 6 months. The results with these old vaccines should not be given too much weight, as only one series of cultures was made with each, except in the case of Micrococcus aureus where two series were made of each. In this case it will be noted that whereas with the fresh 60 ° vaccines splenic tissue seems to be somewhat inhibited, it seems to be stimulated when the vaccine is heated to 100 ° C. or is kept for some months. The action of Microceccus aureus vaccine on growth from heart tissue is variable, but never so actively stimulating as that of the typhoid or colon organisms, and at times is decidedly inhibitory. This inhibitory action when present is more pronounced than would appear from this These results seem to indicate that many bacteria may be utilized by tissue ceils as food for growth or may contain a substance or substances stimulating cell growth or multiplication. This substance is stable and is not destroyed by heating to 100 ° C. or by long standing.
With Micrococcus aureus this action is often neutralized or overcome by a substance inhibitory to growth.
The nature of these substances has not yet been determined, though several attempts along this line were made by endeavoring to split the typhoid bacterial substance according to the method of Vaughan 4 * Vaughan, V. C., Vaughan, V. C., Jr., and Vaughan, J. W., Protein Split Products in Relation to Immunity and Disease, Philadelphia and New York, 1913. TA]3LE IV. 
